Ambient Air Stable Ni-rich Layered Oxides Enabled by Hydrophobic Self-Assembled Monolayer.
Ni-rich layered oxides, such as LiNi0.8Co0.1Mn0.1O2 (NCM811), are considered as promising lithium-ion battery cathode materials due to their high energy density. However, Ni-rich layered oxides are prone to react with water and carbon dioxide in ambient air to form residual lithium compounds, resulting in deterioration in electrochemical performance and bringing challenge to the cathode electrode preparation. In this work, we have, for the first time, demonstrated that the chemical stability of the NCM811 material in ambient air can be significantly enhanced by passivating the surface with a hydrophobic self-assembled monolayer (SAM) of octadecyl phosphate (OPA). As a result, the degradation reaction between the NCM811 material and ambient air, and thus the electrochemical performance deterioration, were significantly suppressed during ambient air exposure. In specific, the 5C-rate capacity retention deterioration of the NCM811 sample during 14 days ambient air exposure has been decreased from 12% to 2% by OPA passivation. Furthermore, the 200-cycle capacity retention deterioration of the NCM811 sample after 7 days ambient air exposure has been improved from 23% to 0.7% by OPA passivation. This result is very important for the practical application of Ni-rich oxide since no humidity controlling is required on the cathode manufacture thus cost can be reduced. The concept of molecular self-assembly on NCM811 material also open vast possibilities of designed reagents for surface passivation of Ni-rich layered oxides.